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Abstract 
Background: Retiform Hemangioendothelioma (RH) is an extremely rare vascular tumor of intermediate biologi‑
cal behavior, which is prone to local recurrence but rarely shows metastasis to distant sites. It may harbor areas 
resembling Dabska tumor in some cases and angiosarcoma, which in its well differentiated form may exhibit similar 
pathological appearance in some areas, making it problematic to rule out a possibility of a malignant diagnosis on a 
core biopsy. Therefore, complete surgical resection with negative margins is essential for accurate diagnosis and local 
control.
Results: In our series, two of the three Pakistani cases were in females, with an age range between 18 and 50 years. 
Our first patient presented with symptoms of cardiac compromise and pulmonary hypertension. Her computed 
tomography scan showed multiple tumor masses within the mediastinum. The second patient presented with an 
ulcerated lesion on his scalp, at right temple. The third patient presented with a hard growth on her left 4th toe which 
was amputated. Histologically, all cases exhibited retiform arborizing vascular spaces lined by bland endothelial cells 
with hobnail nuclei, characteristic of retiform hemangioendothelioma. Immunohistochemical markers CD31, CD34 
and ERG confirmed the vascular nature of the tumor. The first and the second patient are alive and healthy at 4 and 
7 months follow up respectively, while the third patient is lost to follow up.
Conclusion: Owing to the rate of local recurrence, RH should always be considered in the differential diagnosis of 
vascular tumors showing arborizing blood vessels, as it may have an atypical presentation and it should be carefully 
differentiated from Dabska tumor and an angiosarcoma.
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Background
According to the 5th edition of World Health Organiza-
tion (WHO) classification of tumors of soft tissue and 
bone, vascular tumors are classified as benign, interme-
diate and malignant. The intermediate category is fur-
ther divided into those with locally aggressive behavior 
and those which rarely metastasize. Retiform Hemangi-
oendothelioma (RH) is a rare vascular neoplasm which 
belongs to the rarely metastasizing subgroup of inter-
mediate category [1]. It commonly involves the skin 
and subcutaneous tissue of the lower extremities in 
patients over a wide age range. However, children and 
young adults are commonly affected. Uncommon sites of 
involvement include head and neck region, trunk, penis 
and pleura [2, 3]. Microscopically, the tumor is composed 
of arborizing vascular spaces which resemble the normal 
rete testis on low power, as the name implies. The vas-
cular spaces are lined by single layer of endothelial cells 
with prominent hobnail nuclei projecting into the lumen. 
Most cases show local recurrence. Distant metastasis is 
extremely rare. Two of the earliest cases have reported to 
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have metastasized to lymph nodes [2, 4]; while, metasta-
sis to liver has only been reported in a single case [5]. We 
herein describe the clinicopathological and histological 
features of 3 cases of RH with thorough review of litera-
ture which will help us in establishing correct diagnosis 
and understanding the behavior of this rare tumor.
Methods
The Surgical Pathology database of the Department 
of Pathology and Laboratory Medicine at Aga Khan 
University Hospital (AKUH), was searched for cases 
reported as RH. Glass slides of all 3 cases were retrieved 
and reviewed, including the Hematoxylin & Eosin (H & 
E) stained slides as well as those of immunohistochemi-
cal (IHC) analysis. The clinical and follow-up data were 
obtained from medical records and by telephonic con-
versation. Radiological findings were also analyzed when 
available. 1 patient was lost to follow-up.
Results
Three cases of RH have been reported from 1st June 
2015 to 31st March 2020 at our department. Of these, 2 
were females and 1 male. The age range was 18–50 years. 
Histologically, none of these cases showed features like 
nuclear atypia, spindle cell proliferation forming slit like 
spaces or more than rare mitotic figures that would sug-
gest a diagnosis of angiosarcoma or Kaposi Sarcoma (KS).
Case 1
A 50-year-old, non-smoker Pakistani female presented 
with shortness of breath and cough. She was known 
case of hypothyroidism and had previous history of 
pulmonary tuberculosis for which she had received 
anti-tuberculous therapy. She was evaluated for re-acti-
vation of pulmonary tuberculosis, but Gene Xpert on 
sputum turned out to be negative for Acid-fast bacilli. 
Her computed tomography (CT) scan showed multi-
ple heterogeneously enhancing soft tissue masses in the 
mediastinum, the largest being 14.1 × 8.7  cm (Fig.  1a), 
which was compressing the pericardium. Encasement 
of the pulmonary trunk and superior vena cava by other 
masses was also observed. The inferior vena cava and 
heart chambers appeared dilated. Subsegmental collapse 
of the right middle and left inferior lobes of lung was 
also seen. Echocardiography showed ejection fraction of 
40–45% with moderate mitral regurgitation and severe 
pulmonary hypertension. A suspicion of a lymphopor-
liferative disorder was raised on the basis of radiological 
findings. A core needle biopsy was received from one of 
the masses and it showed a tumor composed of inter-
connected arborizing vascular channels, lined by single 
layer of flattened cells with prominent hobnail nuclei. 
Significant nuclear atypia and mitotic figures were not 
seen. Mild lymphocytic infiltrate was also observed in the 
background stroma. The vascular nature of these chan-
nels was confirmed with positive staining for IHC stains 
of CD31, CD34 and ERG. Features of malignancy or any 
other type of vascular tumor were not present in this 
material. A diagnosis of RH was made (Fig.  1a–e). The 
patient is alive and healthy after 4 months of diagnosis. 
She has not taken any kind of treatment yet.
Case 2
A 30-year-old Pakistani male presented with a lesion on 
the scalp at right temple. Radiological films or reports 
were not available for this case. An elliptical piece of 
skin was received, measuring 5 × 3 × 1 cm. It showed an 
ulcerated lesion, measuring 3 × 2.5 × 1 cm. This lesion 
had a hemorrhagic cut surface and was less than 1 mm 
away from the deep resection margin. Other margins 
were either 1 mm or more far from the lesion. Micro-
scopic findings showed an angiomatous lesion in the 
dermis and deeper tissue, composed of dilated slit-like 
anastomosing vascular channels. These vascular channels 
were lined by endothelial cells with prominent hobnail 
nuclei, along with intracytoplasmic vacuole formation. 
The nuclei showed mild hyperchromasia and cytoplasm 
was eosinophilic. Scattered lymphoid aggregates were 
seen in the background. There was an absence of eosin-
ophils within the lesion, which helped in differentiating 
it from angiolymphoid hyperplasia with eosinophilia, 
which is more common in the dermal tissue as compared 
to RH. IHC stains for CD31 and ERG were positive in 
these hobnail endothelial cells (Fig. 2a–e). The patient is 
alive and healthy at 7 months after the initial diagnosis. 
He has not received any radiation to the tumor site.
Case 3
An 18-year-old Pakistani female presented with a hard 
growth on left 4th toe. Radiological films or reports were 
not available for this case. Amputated toe was received 
along with few separate skin covered tissue pieces. The 
amputated toe with intact nail and nail bed measured 
5 × 2.5 × 2  cm. Separate tissue pieces measured 3 × 
2 cm in aggregate. Cut surface showed a grey white, firm 
areas, measuring appro×imately 2 × 1  cm. These areas 
were present at 2.5  cm from the resection margin and 
were previously incised. Similar grey white areas were 
also noted in the separately present skin covered tissue 
pieces. The skin, soft tissue and bone at the resection 
margin appeared grossly uninvolved. Microscopically, the 
toe and separate pieces of skin showed a tumor infiltrat-
ing into the dermis and subcutis. Tumor was composed 
of narrow and anastomosing vascular channels, lined by 
hobnail endothelial cells. Focally these vessels were vari-
ably dilated and showed small intraluminal papillae with 
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hyalinized fibrovascular cores. Tumor cells lacked nuclear 
atypia and increased mitotic activity. Mild lymphocytic 
infiltrate and focal hemosiderin pigment were also seen. 
Tumor cells demonstrated positive IHC expression for 
CD34, CD31 and ERG IHC stains. The underlying bone 
was not involved by the tumor. This patient was lost to 
follow up.
Discussion
RH was first reported in 1994 by Calonje et al. who 
described it as a rare vascular tumor affecting patients 
over a wide age range without gender predilection [2]. 
The 5th edition of WHO classification of tumors of soft 
tissue and bone (2020) describes RH as a tumor affecting 
mostly younger population [1]. In contrast to WHO and 
similar to the earliest reported series, our cases showed 
a wide range of ages, from a teenager to a middle aged 
patient. Although, the most common site of involvement 
described in the literature is lower extremities [1, 2], sev-
eral rare sites have also been reported, such as the pleura, 
mediastinum, head and neck region and spleen and so on 
[3, 5–7]. This diversity is apparent in our series with 2 of 
the cases arising at unusual paces that is the scalp and the 
mediastinum.
RH may present as multiple enhancing tumor nodules 
as reported in the earliest of descriptions of this entity 
[8], the same was observed in one of our patients, who 
presented with symptoms of cough and shortness of 
breath due to widespread mediastinal involvement. The 
other 2 cases had solitary tumors.
The cutaneous vascular tumors present mostly as 
indurated plaques [1], including hemangiomas, angio-
lymphoid hyperplasia with eosinophilia, kaposiform 
hemandioendothelioma, angiosarcoma and RH. One of 
our cases presented in a similar manner, with a lesion 
on the skin of scalp, while another one showed a varia-
tion on this theme. This latter patient had a hard growth 
on the toe, despite the tumor growing in the dermis and 
subcutis microscopically.
The first of our cases had an atypical presentation with 
shortness of breath. Such a presentation has only been 
described in the literature in a single case of RH involving 
Fig. 1 Case 1. a Computed tomography scan showing multiple heterogeneously enhancing soft tissue masses in the mediastinum, one in the 
right side is seen in the image (star). b Hematoxylin & Eosin stained sections of tumor showing characteristic arborizing retiform architecture of the 
vascular channels, appreciable on low power (20×). c The vascular channels are lined by endothelial cells with prominent hobnailing of the uniform 
appearing nuclei. These endothelial cells are positive for immunohistochemistry stains d CD31 and e ERG
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the pleura [3]. The symptoms resulted from mass effect 
rather than direct involvement of the vital structures.
RH can be commonly seen as a component of a 
complex vascular lesion, admixed with other compo-
nents of intermediate category of vascular tumors. 
The most common of these being the papillary intra-
lymphatic angioendothelioma (Dabska tumor). Com-
posite hemangioendotheliomas, may also harbor areas 
morphologically indistinguishable from RH. These two 
entities belong to the most important differential diag-
noses of RH and must be considered before making a 
final diagnosis of RH. Though Dabska tumor itself is 
an extremely rare entity, composite hemangioendothe-
liomas are slightly more common than RH and Dabska 
tumor as described in the WHO 2020 [1]. Histologi-
cally, Dabska tumor exhibits intravascular papillary 
proliferations lined by single layer of cells, with hob-
nailing of nuclei (Fig.  3e, f ). The intraluminal papillae 
have hyalinized cores. Similar papillary structures may 
be seen in RH, as seen in 3rd case of our series. Anne-
Fore Albertini et.al reported an unusual case of RH 
in a 6-year-old female, which showed areas of Dabska 
tumor. This tumor had developed at the site of a treated 
lymphangioma [9]. Some authors still believe these two 
entities to be closely related to each other and a defi-
nite distinction between the two may not be possible 
in all cases. However, presence of branching, intercon-
nected vascular channels is a useful diagnostic clue and 
intraluminal proliferation with papillary architecture 
of Dabska tumor is completely absent in most cases of 
RH. Extravasation of red blood cells and lymphocytic 
infiltration in the background is more common in Dab-
ska tumor. In addition, areas of lymphangioma at the 
periphery are seen in Dabska tumor [10]. IHC usually 
provides little help in distinction between these two 
tumors as both of these share positivity for vascular 
markers including CD31, CD34, ERG and Claudin-5. 
Podoplanin (D2-40), a marker of lymphatic lineage, 
is more frequently expressed in Dabska tumor than 
RH [1]. D2-40 was not performed on any of the cases 
described in this series.
Fig. 2 Case 2. a Hematoxylin & Eosin stained sections of tumor at scanning magnification (2×) within the dermis comprising of a network of 
anastomosing vascular spaces. b, c The vessels are lined by bland endothelial cells with hobnailing (40× & 20× respectively). c There are few 
lymphoid aggregates as well in the adjacent stroma. Positive expression for d CD31 and e ERG immunohistochemistry stains is observed
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It is also important to differentiate RH from more 
aggressive vascular tumors such as angiosarcoma, which 
may also show areas with hobnail endothelial cells, par-
ticularly in a small biopsy specimen (Fig. 3a, b). By defini-
tion, angiosarcoma shows nuclear atypia and mitoses in 
the endothelial cells, which is not seen in RH. KS should 
also be considered in the differential diagnosis of RH as 
both of these tumors occur in the dermis and subcutane-
ous tissue.
KS is usually considered in a patient who is immuno-
compromised, but this piece of information may not be 
available in every case. Characteristic histological fea-
tures of KS include atypical spindle cell proliferation with 
intervening slit-like vascular spaces (Fig. 3c, d). Few cases 
of KS may show hobnail nuclei and retiform pattern of 
vascular channels. However, neither spindle cell prolif-
eration nor slit-like spaces are observed in RH. IHC stain 
for Human Herpes Virus 8 (HHV8) may also be helpful 
Fig. 3 Angiosarcoma: a A cellular spindle cell tumor arranged in fascicles with vascular channels at periphery. b These cells show moderate 
cytologic atypia. Kaposi sarcoma: c Low power shows dermal proliferation of vessels and spindle cells. d Endothelial cells show mild 
atypia, cytoplasmic vacuoles and extravasated red blood cells. These cells are positive for ERG immunostain (inset). Papillary intralymphatic 
angioendothelioma (Dabska tumor): e Lesion composed of variable sized intraluminal proliferation of papillary tufts. f These tufts have hyaline cores. 
The lining cells have uniform round nuclei
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in difficult cases as KS is positive and RH is negative for 
HHV8 immunostaining [11].
All three cases of this series showed characteristic mor-
phological and IHC features of RH. Any other patterns to 
render a diagnosis of composite hemangioendothelioma 
were not seen, nor were there any features of malignancy.
RH demonstrates locally aggressive behavior as recur-
rence is reported in 60% cases. These recurrences are 
multiple and develop over many years. In addition, there 
is no evidence to suggest that deep seated tumors fare 
worse than their superficial counterparts. In contrast, 
Dabska tumor shows a lower comparative recurrence rate 
of about 40% [10]. Metastasis to lymph nodes is seen in 
very few cases and distant metastasis has been observed 
in a single case [5]. KS and angiosarcoma exhibit malig-
nant potential. KS can metastasize to lymph nodes and 
distant organs, albeit to a lesser extent than a conven-
tional angiosarcoma, which is notorious for its aggressive 
behavior and a dismal outcome in most cases, despite 
aggressive treatment.
KS is known to be associated with HHV8, which mostly 
affects individuals with a compromised immunity, specif-
ically patients with low T-cell counts. The virus promotes 
neo-angiogenesis along with tampering with the DNA of 
the infected cell. The result is an uncontrolled prolifera-
tion of phenotypically as well as genotypically modified 
endothelial cells [12].
In contrast, angiosarcomas exhibit epigenetic and 
oncogenic mutation patterns along with UV damage 
signatures, as described in a recent study [13]. The avail-
ability of more advanced molecular techniques has ena-
bled researchers to find specific genetic mutations that 
can serves as targets for therapies, as are commonly 
available for some of the epithelial tumors. The author 
came across a recent paper, in which the role of Endog-
lin (CD105) mutations has been studied in angiosarco-
mas [14]. Endoglin has been found to act as a coreceptor 
for TGF-Beta signaling pathway and has been found on 
malignant endothelial cells of angiosarcoma. Manipula-
tion of this particular gene may act as a novel therapeutic 
target for angiosarcomas. Although, its role in other vas-
cular tumors has not yet been described.
The molecular defects seen in some cases of RH include 
rearrangements and fusions of YAP1 and MAML2 genes, 
also seen in cases of composite hemangioendotheliomas. 
This finding supports the debate about these two entities 
representing a morphological spectrum in a single tumor 
type [15].
RH is traditionally treated by complete surgical resec-
tion with negative margins. In cases of cutaneous involve-
ment, this may be achieved by Mohs micrographic surgery 
[16]. For unresectable tumors and tumors with multifocal 
presentation, some chemotherapeutic agents have been 
described in the literature, like low doses of Cisplatin along 
with radiation therapy [17].
Conclusion
RH is a rare tumor of intermediate biological behavior. It 
should always be considered in the differential diagnoses 
while evaluating small biopsies showing vascular prolifera-
tion in dermis, particularly those with a hobnail pattern of 
endothelial cells. It may occur as a component of a com-
posite hemangioendothelioma, which makes it necessary 
to examine different areas of a large resection specimen 
with care, the latter being more important in order to com-
pletely rule out a possibility of an angiosarcoma or a KS, 
which may harbor areas morphologically similar to RH.
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